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Introduction

The analysis of reading and reading instruction involves
four interacting factors: students, tasks, materials, and
teachers. It has often been the case that research has
not focused on teachers; it has emphasized students,
materials, and tasks. Recent developments, such as
class-size reduction and the development of standards
for content areas, have highlighted the need for
qualified teachers. In addition, teacher education and
professional development emerged as one of the most
frequently mentioned areas of concern during the
regional meetings. Speakers at meetings of the National
Reading Panel (NRP) also emphasized the need for
consideration of these topics. Given these concerns, a
subgroup was established to survey the research in this
area. The following is a summary of that work.

Background

Teacher education and professional development
represent two aspects of the ways in which teachers
acquire knowledge. In teacher education programs,
prospective teachers are taught in structured programs
before being certified as teachers. The experiences
these preservice teachers have include coursework in
theory and methods as well as supervised teaching.
Once teachers are in the field, having assumed teaching
positions, the emphasis shifts from teacher education to
professional development. This latter context is often
referred to as inservice education. Because there are
dramatic differences in the amount of time spent, the
structure of the program, and the continuity of the
education, the NRP has chosen to analyze the two
contexts separately.

The analysis was guided by three primary questions:

• How are teachers taught to teach reading?

• What do studies show about the effectiveness of
teacher education?

•  How can research be applied to improve teacher
development?

Two secondary questions were posed before the
analysis:

• What findings can be used immediately?

• What important gaps remain in our knowledge?

Methodology

How was the analysis of the research
literature conducted?
The NRP conducted extensive and systematic searches
for research on preservice and inservice teacher
education and professional development. According to
the methodology developed by the NRP, only studies
that were experimental tests of teacher education or
professional development and that had appeared in
professional journals were included. Each study that
met the initial criteria was coded with variables that
allowed for further analysis.

Results and Discussion

What do the results of the analysis of
studies on teacher education and
reading show?

Despite the fact that there is a much larger body of
work on teacher education, only a very small number of
studies were found to meet the initial criteria. There
were differences between the types of problems
studied in preservice and inservice research. Preservice
research emphasized the learning of methods and use
of materials. Inservice research was much more
eclectic, seemingly related to specific curricular needs
rather than the general instructional needs at the
preservice level.

A second important issue is whether teacher education
is effective. For teacher education to be effective, it
must change both teacher and student behavior. That is,
teachers must adopt new ways of teaching, and
students must show appropriate improvement as a
result. However, it is only for inservice research that
student achievement was measured. For preservice
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work, only teacher outcomes were measured. This is
not entirely inappropriate because this research does
show that teachers adopt the strategies and techniques
they are taught.

Of the inservice research studies, one-half measured
student outcomes as well as teacher outcomes. In all
but a few cases the results showed that the intervention
in professional development produced significantly
higher student achievement.

Because of the small number of studies that constituted
the final sample, the Panel could not answer the
question of how research can be used to improve
teacher education in specific ways. Rather, it is clear
that there is a need for programmatic research to
answer this question.

Additional evidence on this issue is available in the
report from the Comprehension subgroup. The
conclusion with respect to the preparation of teachers
for comprehension instruction is that it requires
extended training with ongoing support. That only a few
studies were found dealing with teacher education and
professional development in comprehension supports
the conclusion of this analysis that a great deal of
research is needed on this issue.

Almost all the research demonstrated positive effects
on students, teachers, or both. However, the range of
variables was so great for the small number of studies
available that the NRP could not reach a general
conclusion about the specific content of teacher
education programs.

Conclusions

What conclusions can be drawn from this
analysis of teacher education and
studies?

Based on the analysis, the NRP concludes that
appropriate teacher education does produce higher
achievement in students. Much more must be known
about the conditions under which this conclusion holds.
Some issues that need to be resolved include
determining the optimal combination of preservice and
inservice experience, effects of preservice experience
on inservice performance, appropriate length of
interventions for both preservice and inservice
education, and best ways to assess the effectiveness of
teacher education and professional development.

Directions for Further Research

There was little research on how teachers can be
supported over the long term to ensure sustained
implementation of new methods and student
achievement. This is an important issue that needs
resolution, given the resource-intensive nature of
teacher education and professional development.

The Panel found no research in the sample that
addresses the question of the relationship between the
development of standards and teacher education or
professional development. Given the great interest in
developing standards, this is an important gap in our
knowledge.
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Introduction

The analysis of reading and reading instruction involves
four interacting factors: students, tasks, materials, and
teachers. It has often been the case that research has
not focused on teachers, emphasizing students,
materials and tasks. Recent developments such as
class-size reduction and the development of standards
for reading and content areas have highlighted the need
for, and difficulty in obtaining, qualified teachers.
Although accreditation processes for schools and
colleges of education (National Council for
Accreditation of Teacher Education, for example) and
certification of programs (Association for Childhood
Education International and International Reading
Association) exercise some control over the quality of
teacher preparation, there is a need for the standards
utilized by these governing bodies to be validated by and
predicated on empirical research. (Versions of
standards presently used for accreditation related to
reading literacy are found in Appendix C.)

Teacher education and professional development
emerged as being among the most frequently mentioned
areas of concern during the regional meetings.
Speakers at meetings of the National Reading Panel
(NRP) also emphasized the need for consideration of
these topics. Given these concerns, the NRP agreed to
include a survey of the research in this area in its
report.

Gordon (1985) believed that teacher education originally
(19th century origins) and to date was and is largely
designed as vocational training, based on an
apprenticeship model of education lending its programs
to behavioristic learning, imitation, and repeated
practice. In addition, it has been almost an article of
faith among many teacher educators that there is a
body of knowledge that can (and should) be learned as
a major component of learning to be a teacher. (See, for
example, Shulman, 1986). In addition, Shulman (1986)
called for teacher education to be “research-based.”
Whereas most proposals for improving teacher
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education have presumed to draw on the research
literature, those proposals have not unequivocally called
for the research-based evaluation of teacher education
itself.

There is a growing body of research that shows
correlations between aspects of formal teacher
preparation and quality of teaching or student outcomes.
In a recent study, Darling-Hammond (2000) showed
that teacher quality characteristics such as certification
status and degree in the field to be taught are
significantly and positively correlated with student
outcomes. Darling-Hammond (2000) also reports that
“NAEP [National Assessment of Educational Progress]
analyses found that teachers who had had more
professional training were more likely to use teaching
practices that are associated with higher reading
achievement on the NAEP tests.”

However, there are important caveats associated with
this work. It is correlational and, although suggestive,
does not deal with the detail necessary to provide
specific recommendations for teaching. There is no
way to determine what variables account for the
general relationship. Research that demonstrates causal
relationships might provide more consistent guidance.
Moreover, the work does not give much guidance about
what the content of teacher education or professional
development programs should be.

Other types of reading intervention have also
emphasized teacher education in a variety of ways.
Notable among these is Reading Recovery©. Jongsma
(1990) suggests that teachers go through a type of
“retraining” because Reading Recovery© introduces
new ways of looking at literacy learning. By implication,
all new ways of looking at reading would require some
professional development. Clay (1991) points out the
importance of the initial “training” and subsequent
needs for inservice development.

A note on usage is appropriate here. The NRP has
chosen to use the phrase teacher education rather than
teacher training to reflect what the Panel believes is the
professionalization of teachers and teaching. Although it
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is possible to “train” teachers to use particular methods
to teach, it seems more appropriate to educate teachers
in a professional context that will give them control over
a wide range of decisionmaking tools.

The Panel also distinguishes between teacher education
(largely preservice or prior to certification) and
professional development (largely inservice or
postcertification). The Panel has done this for two
reasons. First, it is conceptually important to distinguish
between programs in which participants are essentially
full-time students and part-time teachers and those in
which participants are full-time teachers and part-time
students. The second reason is that the research fell
into these distinct categories. Different concerns and
different research variables and outcomes were
involved in the two different research literatures.
Despite the division, the Panel does believe they are
clearly related.

Taken together, the many theoretical formulations,
empirical findings, and practical concerns suggest how
important teacher education is in the teaching of
reading. It was deemed appropriate to conduct an
analysis of the research on teacher education to
determine what can be supported by research.

The analysis was guided by the three primary questions:

1. How are teachers taught to teach reading?

2. What do studies show about the effectiveness of
teacher education?

3. How can research be applied to improve teacher
development?

Two secondary questions were also posed prior to the
analysis:

1. What findings can be used immediately?

2. What important gaps remain in our knowledge?

Methodology

There is a widespread belief that there is little research
on teacher education, despite the great interest in the
issue.

Cruickshank and Metcalf express this sentiment:

Literature on the conduct, objectives, and the
effectiveness of training in teacher education is
sparse . . . . Given the historic brouhaha over
training in teacher preparation, it would be expected
that a considerable available related literature would
exist. Such is not the case (Cruickshank & Metcalf,
1990, p. 491).

Database

To examine the research related to teacher education
and professional development, electronic searches were
performed on the ERIC, PsycINFO, OCLC World
Catalog, and OCLC Article First databases. The search
terms used and numbers of articles returned are
included in Appendix A.

The initial selection process identified more than 300
papers; many of these were nonexperimental and were
therefore not included. The resultant set of studies was
then divided into two categories: research on preservice
and research on inservice or professional development.
The criteria used were that preservice research was
primarily concerned with the training of prospective
teachers before certification or full-time work in
classrooms, whereas inservice work was concerned
with teachers who were already teaching in school
environments.

To supplement the electronic searches, the
bibliographies of the articles identified in the electronic
searches and a recent review of teacher education
research in reading (Anders, Hoffmann, & Duffy, 2000)
were examined for additional citations that did not
appear in the electronic searches themselves.
Appropriate citations that had not been identified in the
electronic searches were added to the pool of research
studies to be examined. There were four studies
reviewed in the comprehension subgroup report on
preparing teachers to teach reading comprehension.
Those four studies were included in the teacher
education analysis as well.

A total of 32 studies met the final criteria: 11 preservice
and 21 inservice. Because of the way in which the
results of some of the underlying research was
reported, there were more articles than studies. That is,
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there were two instances where two published papers
reported on different aspects of the same research
project. An additional eight studies focused on inservice
on teaching for special education or learning disability
students. These have not been coded but are noted here
as a subgroup of the inservice studies.

Analysis

It was determined that to conduct meta-analyses on
these data would be inappropriate because there is not
a critical mass of studies researching the same
variables or theoretical positions. Moreover, although all
the studies do address the general problems of
improving teacher education, the underlying rationales
for the studies represent an eclectic mix of theories and
conceptualizations.

Consistency With the Methodology of the
National Reading Panel

The methods of the NRP were followed in the conduct
of the literature searches and the examination and
coding of the articles obtained. Because a meta-
analysis was deemed inappropriate, the data were
coded using a subset of the coding scheme adopted by
the NRP. These data are contained in Appendix B.

Some Additional Considerations in
Research on Teacher Education

When research is conducted on instructional variables,
it is often the case that the participating teachers
receive instruction in the instructional interventions. For
example, when comprehension strategy research is
conducted in classrooms, the instructors (either
classroom teachers or the researchers) must be taught
to conduct instruction in the appropriate manner. In this
sense, almost all of the research the NRP has identified
contains some elements relative to teacher education.
However, in these circumstances, the focus is almost
exclusively on student outcomes, without detailed data
on changes in teacher behaviors. Although the NRP
recognizes the importance of the more general form of
teacher education and professional development, it
determined that these factors would not be included in
the current analysis because of the lack of teacher
performance data.

There are also notable programs where teacher
education or professional development is an important
component of the intervention. Reading Recovery© is
one example of such a program; Success for All is
another. However, most of the research studies on
these programs do not include measures of teacher
changes in their results. Again, as in most instructional
research, the focus is on the specific interventions and
student outcomes rather than teacher change. The
Panel did not find studies that met the NRP criteria that
were in either of the two categories.

One reason that teacher education has been ignored in
these research contexts is that researchers believe that
any changes in student outcomes are attributable to the
intervention, which is, in turn, delivered by the
participating teachers. This would logically imply that
teachers had learned to deliver the instruction in the
way the research program dictated. This is, in part, the
criterion of fidelity to the intervention. However, the
issue goes well beyond fidelity of teaching to the many
other variables that relate to teaching rather than to
learning.

Although these studies have not been analyzed as part
of the pool of studies, they have some relevance to the
interpretation of the analysis. Consequently,
recommendations at the end of the analysis have been
influenced by these concerns.

Results

In the presentation of results, the research on
preservice teacher education has been separated from
that on professional development with inservice
teachers. The Panel believes this is fundamentally
appropriate because different quality criteria and
outcome measures can be applied to the research
studies. In particular, the criteria of success are
different for the two sets of studies.

That is, for preservice studies, the focus is almost
entirely on changing teacher behavior, without a
concomitant focus on the outcomes of students who are
(eventually) instructed by those teachers. The Panel
found no instances of research in the pool that
continued with preservice teachers as they moved into
full-time teaching positions. There is no inherent reason
why this is the case. The reasons seem, instead, to be
pragmatic and related to the complexities of research
that would be introduced in attempting to follow
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teachers into full-time teaching. Although the lack of
student data limits the conclusions one can draw about
the results of this research, it does provide an important
background for other teacher education and
professional development research. If teacher
behaviors cannot be transformed by changes in the
curriculum in preservice programs, it is unlikely that
teacher behaviors can be changed later.

For inservice research, the ultimate test of success is
whether students benefit from instruction delivered by
teachers as a result of that intervention. Consequently,
the Panel invoked a strong criterion that student
outcomes must be part of the research on inservice
teachers. However, another criterion is also critical. If
there is no change in teachers as a result of the
intervention, it is not possible to attribute changes in
student outcomes to the teacher development
intervention. Other factors must be invoked to account
for the changes in students. Consequently, the NRP
must have both teacher changes and student changes to
agree that inservice interventions are effective.
Although the Panel believes that preservice and
inservice research form two different bodies of work,
they are related in that preservice does provide
evidence for the efficacy of producing teacher change.
Those changes can be important in designing inservice
interventions.

Preservice Studies

Eleven preservice studies met the criteria for this
portion of the NRP analysis. These preservice studies,
with coded information, are grouped in Table 1 in
Appendix B. Table 2 in Appendix B lists two studies that
involved preservice interventions as well as inservice
interventions. Most of the preservice research (ten
studies) focused on elementary reading instruction. Two
(of the ten) studies had a broad range of grade samples,
spanning grade levels from K through 8 and 1 through
6. For one study it was not possible to determine the
grade level.

The content of the teacher education in these studies is
a primary variable in distinguishing among studies. The
11 studies can be classified into the following four
categories. For each category, the number of studies is
indicated in parentheses.

• Comprehension and strategy instruction:Comprehension and strategy instruction:Comprehension and strategy instruction:Comprehension and strategy instruction:Comprehension and strategy instruction:
Questioning techniques (2)

• General methods:General methods:General methods:General methods:General methods: Directed Reading-Thinking
Activities (DRTA); teaching word recognition skills;
Directed Reading Activity (DRA); Informal
Reading Inventory (IRI) (4)

• Materials:Materials:Materials:Materials:Materials: Estimating readability levels; teacher
decisionmaking and awareness of materials (2)

• Others:Others:Others:Others:Others: Case method; study skills; theoretical
orientations to reading (3)

The majority of the preservice studies reviewed
(10 of 11) reported improvements in teacher knowledge.
Of these ten, two reported mixed or modest effects.
Only one study, which looked at the accuracy of
teachers in estimating the readability levels of materials,
did not report any effect from having either theoretical
knowledge of reading or teaching experience, or both,
compared with a control group with neither theoretical
knowledge nor teaching experience.

The duration of the studies reviewed here ranged from
5 to 6 weeks to about a year, which corresponds closely
to the structure of university-based coursework.
Although these studies show that preservice courses
improved prospective teachers’ knowledge, there is no
way of knowing whether this increased knowledge
actually translates into effective teaching because none
of the studies reports data on the teachers after their
participation in the experimental program.

In the NRP sample, no studies of larger scale
interventions at the program level were found. For
example, there were no experimental studies that
looked at changes in the format of teacher education
programs like the use of professional development sites
or the use of standards-based programs.

Inservice Studies

There were 21 inservice studies that met the criteria for
this review. These studies are listed in Appendix B:
Coding of Studies. There are four groupings: studies that
involved both inservice and preservice interventions
(Table 2), studies that measured only teacher outcomes
(Table 3), studies that measured both teacher and
student outcomes (Table 4), and studies that measured
only student outcomes (Table 5).
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The first analysis of the data was to determine the
grade levels of the teachers who participated in the
inservice work. For 18 of the studies, it was possible to
do so. Because the studies often involved multiple grade
levels, there was a total of 70 different samples of
teachers represented in the 18 studies. These data are
represented in Figure 1 on the next page.

It is evident that the inservice instruction is targeted at
the elementary grades with approximately equal
emphasis. The numbers of studies across grades 1
through 5 are equal. There are far fewer studies at the
middle and high school grade levels, with only a single
study at each of the high school grades.

A second analysis examined the focus of inservice
instruction for teachers of reading. Compared with the
work in preservice programs, inservice instruction
seems to be more eclectic, ranging from training in
specific methods (e.g., how to use reading groups) to
more extensive instruction encompassing ways to teach
reading, classroom management, and lesson design. The
topics fell into the following categories, with the number
of studies indicated in parentheses.

• Comprehension and strategy instruction:Comprehension and strategy instruction:Comprehension and strategy instruction:Comprehension and strategy instruction:Comprehension and strategy instruction:
Higher order questioning, explicit instruction in using
reading skills strategically; questioning and student-
teacher interactions; Transactional Strategy
Instruction (TSI); questioning and response
guidance cues (8)

• General methods: General methods: General methods: General methods: General methods: Skills vs. Language Experience
Approach (LEA); DRA; whole language; phonics,
question-and-answer, and giving feedback; teaching
a language arts/integrated curriculum (5)

• Classroom management:Classroom management:Classroom management:Classroom management:Classroom management: Small groups; reading
groups; conducting cooperative learning activities;
using performance assessment; translating
Madeline Hunter’s Instructional Theory Into
Practice, focusing on effective classroom
management, motivation and lesson design (5)

• ImprImprImprImprImproving teachers’oving teachers’oving teachers’oving teachers’oving teachers’ attitudes: attitudes: attitudes: attitudes: attitudes: Teaching writing
as a process to facilitate change in teachers’
attitudes to language; improving content area
teachers’ skills and attitudes to teaching reading;
enthusiasm training. (3)

It appears to be the case that the emphasis is on
specific methods of teaching reading, rather than the
general methods that characterize preservice research.
There is much less emphasis on the general aspects of
teaching reading. Three studies investigated ways in
which to improve teacher attitudes, reflecting the needs
of teachers on the job.

Effectiveness of Inservice Instruction

Only 11 studies in the NRP pool measured both teacher
and student outcomes. Six other studies measured only
teacher outcomes, whereas four measured only student
outcomes. As noted above, it is necessary to have both
teacher and student outcomes to be able to determine
whether teacher education is effective. If it is, it must
change both teacher and student behavior. That is,
teachers must adopt new ways of teaching and students
must show appropriate improvement if the results are to
be attributed to the new ways of educating teachers.

The measures of teacher change and student outcomes
used in this body of research were a combination of
informal, researcher-designed assessments and
standardized evaluations. As a generalization, the
teacher outcome measures were all researcher-
designed, whereas the student measures tended to be
standardized instruments. At times, student outcomes
were measured with a combination of researcher-
designed and standardized measures. Given that the
researchers designed the treatments, standardized
measures of outcomes often did not exist, necessitating
the development of researcher-designed instruments.

Another set of analyses examined the duration of the
project and the number of hours of instruction delivered.
Figure 2 presents the data on the duration of projects.

Of the 21 studies, only 4 had durations of 6 months or
less. However, the duration of the project is not
necessarily the crucial variable. Where possible, the
total amount of time spent in instruction was also
examined. It was possible to determine the number of
hours of instruction in 11 studies. For many of the
studies, the number of hours of instructional intervention
is not specified; these studies were not included in this
analysis. Often what are reported are phrases like “a
monthly meeting” or “weekly workshops.” No attempt
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was made to interpret these; only those studies for which
unambiguous determinations could be made were
analyzed. The data for instructional time are presented in
Figure 3.

Figure 3 shows that for the 12 studies for which
instructional time could be determined, the greatest
number of hours of instruction was 60. The majority of
the studies (8 of 12) presented 15 or fewer hours of
instruction.



5-9
N

a
tio

n
a

l R
e

a
d

in
g

 Pa
n

e
l

Re
p

o
rt

Figure 1.  Number of Studies as a Function ofFigure 1.  Number of Studies as a Function ofFigure 1.  Number of Studies as a Function ofFigure 1.  Number of Studies as a Function ofFigure 1.  Number of Studies as a Function of
Grade Levels of TGrade Levels of TGrade Levels of TGrade Levels of TGrade Levels of Teachers for Inservice Researcheachers for Inservice Researcheachers for Inservice Researcheachers for Inservice Researcheachers for Inservice Research

(18 Studies with 70 Grade Samples)(18 Studies with 70 Grade Samples)(18 Studies with 70 Grade Samples)(18 Studies with 70 Grade Samples)(18 Studies with 70 Grade Samples)



R
e

p
o

rts o
f th

e
 Su

b
g

ro
u

p
s

5-10

C
h

a
p

te
r 5: Te

a
c

h
e

r Ed
u

c
a

tio
n

 a
n

d
 R

e
a

d
in

g
 In

stru
c

tio
n

Figure 2.  Number of Studies as a Function ofFigure 2.  Number of Studies as a Function ofFigure 2.  Number of Studies as a Function ofFigure 2.  Number of Studies as a Function ofFigure 2.  Number of Studies as a Function of
Duration of Inservice Projects (N=20)Duration of Inservice Projects (N=20)Duration of Inservice Projects (N=20)Duration of Inservice Projects (N=20)Duration of Inservice Projects (N=20)



5-11
N

a
tio

n
a

l R
e

a
d

in
g

 Pa
n

e
l

Re
p

o
rt

Figure 3.  Number of Studies as a Function ofFigure 3.  Number of Studies as a Function ofFigure 3.  Number of Studies as a Function ofFigure 3.  Number of Studies as a Function ofFigure 3.  Number of Studies as a Function of
Amount of In-Service Professional Development, (N=12)Amount of In-Service Professional Development, (N=12)Amount of In-Service Professional Development, (N=12)Amount of In-Service Professional Development, (N=12)Amount of In-Service Professional Development, (N=12)



Reports of the Subgroups 5-12

Chapter 5: Teacher Education and Reading Instruction

Studies Reporting Positive Changes in
Teacher Outcomes

Seventeen out of the 21 studies reviewed measured
teacher outcomes.  Fifteen of these studies reported
significant or modest improvements in teachers’
knowledge or practice.  Out of the fifteen studies that
measured student outcomes, 13 reported improvements
in student achievement. One clear trend in the data is
that where teacher outcomes showed significant
improvement, so did student achievement. In studies
where no gains are reported for the teachers, no gains
are reported for the students in the same study. In
general, one can conclude that inservice professional
development does lead to improved teacher knowledge
and practice and improved student achievement.
Because the content of each of these studies is widely
divergent, it is not possible to reach a specific
conclusion about the content of instruction.

Studies Reporting No Change in Teacher
Outcomes

Three studies (Coladarci & Gage, 1984; Morrison,
Harris, & Auerbach, 1969; Stallings & Krasavage,
1986) reported no change in teacher outcomes, in at
least some of the conditions in the research projects. In
two of these studies, where student outcomes were
measured, student achievement did not improve either.

A closer look at these studies reveals two interesting
points. First, one study (Coladarci & Gage, 1984) did
not involve any formal instruction for teachers. Instead,
teachers in the treatment group were given “teacher
education packets” consisting of materials on a diverse
range of topics, including behavior management, large-
group instruction, use of question-and-answer, phonics,
questioning, and feedback strategies.

Second, all three studies were long-term projects. The
study in which teachers received no formal instruction
lasted about a year. The other two were 3 years in
duration. Morrison and colleagues (1969) caution
against using short-term results to validate teacher
education efforts because, in the course of their 3-year
study, they found that teachers and administrators
reverted to what they had been doing before the project
began. Stallings and Krasavage (1986), at the end of
their 3-year study, also reported that teacher and
student outcome measures actually declined although
gains by teachers and students were reported during the
first 2 years of the study.

However, three long-term inservice programs reported
by Talmage, Pascarella, and Ford (1984), Miller and
Ellsworth (1985), and Duffy and coworkers (1987a)
showed gains by teachers and significant or partial
achievement gains by students. Because of this
discrepancy, the Panel could find no relationship
between the amount of instructional time (or duration of
programs) and student outcomes. This may be a
function of the limited number of research studies for
which the Panel could make the relevant
determinations.

It is difficult to compare the studies reviewed here in
terms of the duration of instruction that the teachers
received. Hence, it is not possible to draw specific
conclusions about the relationship between length or
intensity of instruction and outcomes. The duration of
the inservice intervention depends on the specific
objectives and requirements of the program. Sometimes
the intervention consisted of the dissemination by mail
of a manual (Coladarci & Gage, 1984) or two meetings
and the discussion of a teaching manual (Anderson,
Evertson, & Brophy, 1979). It could take the form of a
series of workshops or meetings spread over 2 days
(Scheffler, Richmond, & Kazelskis, 1993) or a year
(Shepard, Flexer, Hiebert, Marion, Mayfield, & Weston,
1996) or three workshops spread over 3 summers
(Spanjer and Layne, 1983). It could also take the form
of a systematic 3-year staff development program
(Stallings, Robbins, Presbrey, & Scott, 1986; Stallings &
Krasavage, 1986). The studies do not report the
duration of the intervention in a consistent manner:
some report the number of hours of instruction,
whereas others report the overall duration of the project
or duration of the staff development program.

Two other issues were difficult to assess. The Panel
was unable to determine the amount of resources
(personnel, equipment, and materials) from the reports
of the research. This amount would have a direct
bearing on the ultimate effectiveness of the
interventions. It was also not possible to find any
experimental research on inservice professional
development that related to the issues surrounding
standards-based education.

The NRP did not conduct a separate analysis of the
research on preparation of teachers for comprehension
instruction. An extensive analysis of this research is
included in the report from the comprehension
subgroup.
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Results: Vocabulary Instruction
Methods

Summary of Findings

The NRP is encouraged by the fact that there is a
growing body of experimental research on teacher
education and professional development. Although this
body of research does not, at present, converge on
highly explicit and specific recommendations for
teacher education, it does suggest that teacher
education is successful in most contexts. It also clearly
indicates that when teacher education is successful,
student performance improves as well.

At the outset of the review, five questions were listed
that guided this analysis. In the following summary,
there are first some general comments about what was
found with regard to each of the questions. Following
that is a more interpretive summary.

Summary Answers to the Specific
Questions for the Review

Unfortunately, the Panel was unable to answer all five
questions with the same level of confidence, simply
because the data were insufficient. The following
paragraphs summarize the information from the analysis
relevant to each of the questions.

••••• How are teachers taught to teach reading?How are teachers taught to teach reading?How are teachers taught to teach reading?How are teachers taught to teach reading?How are teachers taught to teach reading?

The Panel found no single method that produced results
that clearly indicated unquestioned superiority. Rather,
an eclectic mix of methods was found that ranged from
macro to micro in their focus. There was an emphasis
on methods at the preservice levels contrasted with an
emphasis on particular instructional problems at the
inservice level. As indicated above, there were simply
too many approaches in this small sample to allow
conclusions about any one specific method.

••••• What do studies show about effectiveness ofWhat do studies show about effectiveness ofWhat do studies show about effectiveness ofWhat do studies show about effectiveness ofWhat do studies show about effectiveness of
teacher education?teacher education?teacher education?teacher education?teacher education?

The set of results for these studies shows
overwhelmingly that interventions in teacher education
and professional development are successful. That is,
teachers can learn to improve their teaching in ways
that have direct effects on their students. Although this
was demonstrated only for inservice interventions, there
is no reason to believe this is not the case for preservice

teachers. There is simply no research that demonstrates
this in a positive fashion. Because most of the research
demonstrates the effectiveness of teacher education
interventions, there is no reason to envisage a different
outcome for preservice teachers.

Implications for Reading Instruction

How can research be applied to improve
teacher development?

Although there is no single, consistent set of findings
that points to specific conclusions, the research has
some general implications for effective teacher
education and development. First, research can
determine which of the interventions in teacher
education are most effective. Moreover, characteristics
of successful teacher education interventions are
beginning to emerge. This research suggests that there
is a need, particularly at the inservice level, for
extensive support (both money and time) on a
continuing basis for teacher education efforts. It is also
the case that the support must be continued for an
extended period of time. The report on Teacher
Preparation by the comprehension subgroup reaches
similar conclusions.

What findings can be used immediately?

The studies analyzed in this report do not converge on
specific findings with regard to content. Rather, the
research suggests that teachers can and do learn to
change and improve their teaching. So long as the
interventions themselves are based on solid research
findings, the interventions in teacher education should
produce positive results for teachers and for their
students. The research does have implications for the
manner in which teacher education is conducted. These
implications are discussed more thoroughly in
subsequent sections.

Additional Conclusions About Teacher
Education and Professional Development

The most obvious conclusion about the research
reviewed is that it clearly demonstrates that teachers
can be taught, in both preservice and inservice contexts,
to improve their teaching. For preservice teachers, this
means that prospective teachers do adopt the teaching
methods and attitudes they acquire during the course of
their education. Inservice teachers not only demonstrate
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improvement in their teaching; this improvement leads
directly to higher achievement on the part of their
students. These findings were demonstrated in an
overwhelming majority of the research studies
reviewed.

However, there is insufficient research to draw exact
conclusions about the content of teacher education and
professional development programs. Rather, a wide
range of techniques and content seemed to produce
improvement in teaching and in student outcomes. The
body of research on these topics is fragmented when it
comes to this level of questioning. There are studies of
specific methods of teacher education with specific
content as well as more general studies that offer no
guidance on content.

Teacher attitudes do change as a result of intervention
in both preservice and inservice contexts. This is an
important finding because it is the predisposition of
teachers to change that makes change possible. Without
a change in attitude, it is extremely difficult to effect
changes in practice. Most of the research that
measured attitudes demonstrated that attitudes did
change as a result of the interventions, indicating that at
least one of the major prerequisites for teacher change
can be taught.

Teacher practices improve as a result of education, but
it is not clear for how long these changes are sustained.
Teachers may use the new methods only when
observed. Although some of the studies in this sample
were long term, exceeding 2 years, there is little
evidence on the sustainability of the interventions. That
is not to say that the interventions were not sustained,
but that in most of the studies there was simply no
evidence presented that spoke to this issue.

Student achievement outcomes can be improved as a
result of teacher development. For inservice studies that
measured both teacher and student outcomes, this was
a clear finding. These studies represent the most
effective types of research, recognizing the need to
assess both teachers and students. However, even in
these studies, sustainability of the student improvements
is an issue that was not addressed.

Directions for Further Research

What important gaps remain in our
knowledge?

Perhaps the most apparent feature of the research
analyzed in this study is that there are significant gaps in
our knowledge of teacher education and development
across the board. Part of the difficulty is that high-
quality teacher education research is expensive and
requires intensive collaborative efforts from all the
stakeholders. In subsequent sections, the Panel details
what it considers the most important questions that need
to be resolved.

The Panel found no studies in the sample that
addressed questions related to the development of
standards. Therefore, it makes no conclusion about the
efficacy of establishing either content standards for
students or for teaching teachers on the basis of those
standards. Many of the interventions clearly include
elements that are also contained in many standards-
based programs. However, too many other factors are
involved to be able to attribute causal relationships.

The Panel also found that the reporting of studies was
inconsistent. Many studies were not described in
sufficient detail to make comparisons. Foremost was a
lack of consistent attention to the amount of instruction
and the frequency of instruction in the description of the
studies, which makes it difficult to tell whether it was
reasonable to expect either success or failure in
individual studies. Some studies reported only the
number of sessions, others only the amount of
instruction, and still others neither.

Another important oversight was a description of the
resources (personnel, time, money, facilities, etc.)
required to implement particular programs. It was often
impossible to tell what it would take to implement some
of the interventions. Consequently, no assessment could
be made about the cost-effectiveness of most of the
programs or interventions.

There is a large body of nonexperimental literature that
addresses teacher education issues. Under the
guidelines established for the review, this literature was
to be used to help interpret findings from the analysis of
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the experimental literature. However, because of the
lack of convergence in the experimental research, the
Panel was unable to bring this nonexperimental
literature to bear on the current analysis.

The NRP believes that the nonexperimental literature is
a rich source for future research programs. Teacher
education research involves particularly complex
problems. Doing the research is expensive and time
consuming. Therefore, one particular contribution of the
nonexperimental literature may be to provide a source
of problems to be studied under more controlled
conditions. That is, the descriptive literature could be
brought to bear to reveal current practices, variables,
and so forth, that seem promising (or not) under general
conditions. Such insights could guide research that looks
more closely at causal relationships or in more specific
situations. In addition, the Panel refers the reader to the
conclusions of the Text Comprehension report, in the
belief that the principles underlying them apply more
broadly to other subject areas and could also serve to
guide future research in teacher preparation.

The small set of experimental studies reviewed does not
allow us to address all the questions that originally
guided the analysis. Some of these remain unanswered
because of the eclectic nature of the work found. Many
are unanswered because they were not addressed
specifically in the experimental body of research. There
was a great deal of nonexperimental research that fell
outside the scope of the experimental domain examined.
This research addresses a few of the relevant questions
that are listed below, but not all and certainly not
definitively. A general conclusion here is that although
we have a great deal of knowledge about teacher
education, much more remains to be learned.

Many of the questions are unanswered because of the
resource intensity of teacher education research. It
takes a great deal of time and money to do teacher
education research in ways that will yield appropriate
answers. It takes a commitment from stakeholders, and
it takes a great deal of coordination among them.
Rarely do all of these elements come together in a way
that admits of experimental research.

However, simply providing money and time is
insufficient. High-quality teacher education research
must bring together persons who are engaged in quite
different endeavors in school contexts. They are used

to having control over their own domains and often do
not want to relinquish control to any outside influences.
Moreover, new “alliances” need to be formed. For
example, to answer the questions about effectiveness of
preservice education, graduating teachers will need to
be followed as they assume teaching jobs. Those who
do the preparation of teachers will have to work with
persons in the new locations where the graduates work.
(Because schools rarely hire teachers en masse, the
alliances may have to span districts or other geographic
locations to be able to study teachers in sufficient
numbers.)

To accomplish the kind of reforms that accompany
teacher education improvement requires years of
sustained effort at keeping all elements of the system in
balance. All of this must take place against a backdrop
where the participating individuals may change over the
course of a research project. Placed against the other
demands (tenure, teaching, publication) on many
academic researchers, commitments to the long-term
nature of teacher education research often seem
daunting.

In addition to the appropriate resources, stronger and
more coherent conceptualizations of teacher education
and professional development are needed. These
conceptualizations need to combine research from a
wide variety of perspectives and paradigms to provide
the most coherent description of teacher education
possible. Such conceptualizations will guide research in
more systematic ways, rather than allowing the highly
eclectic forms of investigations that characterize
current teacher education research. There are excellent
examples of good teacher education research; more are
needed, as is better reporting of the results as they are
disseminated so that subsequent research can build on
completed research rather than begin anew with each
effort.

We need to find out how teachers can be supported over
the long term to ensure sustained implementation of new
methods or programs, as well as the sustainability of
student achievement. There is a trend in the research
analyzed that suggests that teachers may revert to their
original methods of teaching; it is important to determine
how best to have teachers maintain any improvements
they make in their teaching abilities.
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Another problem that needs to be addressed in teacher
education research is the precise nature of the
interventions. In the literature the NRP analyzed, there
is only sparse information on the precise content of
what teachers were taught. Rather, there is a mix of
techniques, methods, theories, and materials that are
often confounded with each other in the instructional
contexts. Some of the instructional methods focus on
teacher attitudes while others focus on the use of
specific materials. This question should be addressed in
a systematic way.

There is a need to develop and refine the ways in which
we study the link between teacher education and
student outcomes. Only a few inservice studies looked
at both teacher and student outcomes. None of the
preservice research made the link between teacher
outcomes and ultimate student performance. Although
all the inservice research that reported improved
teacher outcomes also reported improvement in student
achievement, there is no evidence that this is true for
preservice programs.

Because teacher education is a labor-intensive
endeavor, new ways of instruction need to be developed
that make it possible for instruction to be more
effective. In the sample of studies, the Panel found a
total of seven preservice and inservice research studies
that used various forms of technology to improve
teacher education. This is a promising direction.
Computer technology has made the use of video
modeling and simulation even more available than it has
been. The use of either simulated or real teaching
cases, linked with appropriate instruction, can provide
supplemental experiences to classroom instruction in
teaching.

The list of questions that remains is a long one.
However, there is a growing consensus on many
elements of the problems in teacher education and
professional development. The technology to improve
teacher knowledge and performance exists. Positive
changes in teacher education have been demonstrated
by a wide variety of interventions. Further studies are
needed to address the problems that remain.
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3.seY

+spuorG
modnar

seY erP
27

slliksnoitingocer-drowgnihcaeT
noitcurtsnimoorssalc:1G

gnilipmochtiwdetnemelppus
gnihcaetfotsildetatonnana

noitcurtsni:2Gseuqinhcet
lasabhtiwdetnemelppus
nosselgniraperp,sredaer

fosoedivgniweiv&,snalp
,slasabgniyduts:3Ggnihcaet

&,snalpnosselgniraperp
tonnoitaruD.nerdlihcgnihcaet

.detroper

elE
-refni(

)der

)2srehcaeTroftseTscinohP)1:rT
)3selpicnirPscinohPfotseT

yevruSscinohPainrofilaC
enoN:tS

fotseTdnasrehcaeTroftseTscinohP
tnacifingisdetacidniselpicnirPscinohP

noitingocerdrowfoegdelwonkniniag
niagtnacifingisoN.spuorgllarofslliks
ainrofilaCybderusaemnehwdetroper

rolairotutfoesuehtstroppussihT.tset
htiwrehtegotsecneirepxemucitcarp

sdohtemecivreserpniyroehtfogninrael
.sesruoc

,.M.J,namdeW
&,.A.J,sehguH
.R.R,nosniboR

.)3991(
evitavonnI

rehgiH
71,noitacudE )4(

.142-132

E

.seY
dengissA

tnemtaertot
lortnoc&
nodesab

.APG
lortnoC

;03=n
tnemtaert

74=n

oN erP
77

gninraelevitarepoocgnisU
ecivreserpplehothcaorppa

gnidaeRlamrofnInraelsrehcaet
dnastpecnoc)IRI(yrotnevnI

.skeew3.serudecorp

6-1

-rehcraeseR)aserusaem2:rT
nodesabQCMdengised

yrotnevnIgnidaeRlacitylanA
.)1891,eoM&sdooW(

)b.skeew3fodnederetsinimdA
'stnapicitrapnosnoitseuQ

citametsysehtfosnoitpecrep
.hcaorppagninraelevitarepooc

.ylnopuorgtnemtaerT
enoN:tS

yltnacifingisderocspuorgtnemtaerT
gninraelIRInopuorglortnocnahtrehgih

,dohtemerutcelehT.erusaemsemoctuo
sselyltnacifingissraeppa,enoladesu

slliksnraelstnedutsgniplehrofevitceffe
evitarepooctuB.serudecorpdna

fo%23satneiciffustonsienolagninrael
nigninetsildeviecrepstnapicitrapeht

A.nraelotyawevitceffenasassalc
erutcellanoitidartneewtebecnalab

evitarepoocsuoiravdnadohtem
.desuebdluohsseitivitcagninrael

,.M.J,namdeW
.C,yartuoM&

.)1991( gnidaeR
dnahcraeseR
03,noitcurtsnI ,)2(

.07-26

E

3.seY
,A(spuorg

.)C,B
tnemngissA

.APGyb
lauqE

fosrebmun
,wol

&,elddim
.hgih

ylbaborP
dezimodnar

oN erP
63

desab-txet,laretiL:gninoitseuQ
dna)QIBT(snoitseuqlaitnerefni

desab-egdelwonKroirP
:A)QIBKP(snoitseuqlaitnerefni

snoitseuqlaitnerefni&laretiL
levelrehgih&rewoL:B.thguat

erewslasabnisnoitseuq
ninoitcurtsnioN:C.thguat
nonoitcurtsnI.gninoitseuq

-8.erutaretilfosesumoorssalc
.tcejorpkeew

elerJ

oidua&snoitseuqnettirW:rT
detarenegsnoitseuqfodrocer

snoissucsidgnirud
enoN:tS

htiwQIBTdetarenegB&AspuorGhtoB
egatnecrep&ycneuqerfllarevorehgih

,dedivorpsawecitcarperomsA.Cnaht
llarofdesaercniQIBTfoycneuqerf

demrofrepBpuorG.snoitseuq'spuorg
.QIBTrofCroAnahtrehgihyltnacifingis

CpuorG.QIBKPdetalumrofspuorgllA
roAnahtsnoitseuqlarenegeromdeksa

.B
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)deunitnoc(seidutSecivreserP:1elbaT

&,.M.J,namdeW
.R,nosniboR

)8891( gnidaeR.
,tnemevorpmI

52 .611-011,)2(

Q oN seY
erP

72

foegdelwonk'srehcaeT
nostceffestidnagnidaer

dnasecitcarpgnikamnoisiced
1.slairetamfossenerawa

)derrefni(retsemes

elE

gnikamnoisicedfoserusaeM:rT
ybsisylanadnanoitulos-melborp(
-3()noitpecrepdna"stinuthguoht"

.)elacstniop
enoN:tS

dnasecitcarpgnikam-noisiced'stnapicitraP
ottseterpmorfdegnahcesuslairetam

otdetalerstinuthguohttsettsoP.tsettsop
gniriuqersecitcarpdesserddasnoisiced
ehT.egnahcronoitaulaveerlanoitcurtsni

yllaitnatsbusdenoitnemslairetamforebmun
.tsettsopottseterpmorfdesaercni

.A.M,mahW
.)3991( folanruoJ

&hcraeseR
nitnempoleveD

72,noitacudE ,)1(
.71-9

Q oN seY erP

-KgnidaergnihcaetfosdohteM
+krowesruocetaudargrednU.8

ecneirepxegnihcaettneduts
.srehcaetgnitarepoochtiw

ydutsehtfoesahplaniF53=N
nisegnahcdenimaxe

krowesruoc-erpmorfnoitatneiro
.gnihcaettneduts-tsopot

sretsemes3tuoba:noitaruD

8-K

laciteroehTs'droFeD:rT
eliforPgnidaeRotsnoitatneirO

erewsrehcaet53/6)PROT(
ycnetsisnocerusneotdepatoediv

dnanoitcurtsnignidaerneewteb
.PROTotsesnopser

enoN:tS

ecneirepxetondid)%45(flahnahteroM
noitatneirolaciteroehtniegnahcyna

sraeppagnidnifsihT.esruocehttuohguorht
ehttaht)5791,eitroL(weivehttroppusot
'srehcaeterutufgnipahsecneulfnirojam

ecneirepxetsapsignihcaetfosnoitpecnoc
tahtstseggusydutstnerrucehT.slipupsa

tnedutsehtdnasesruocsdohtemeht
yltsedomylnoeraecneirepxegnihcaet

laciteroehtehtnisegnahcotdetaler
.srehcaetecivreserpfosnoitatneiro
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ecivresnIdnaecivreserPhtoBfoseidutS:2elbaT

&,etaD,srohtuA
rehsilbuP

isauQ/pxE
:lortnoC

oN/seY

&erP
:tsoP

oN/seY

/erP
S-nI

&gniniarTrehcaeTfOepyT
noitaruD

rG
:serusaeMtnednepeD

)tS(tnedutS&)rT(rehcaeT
sgnidniF

.B.B,niveL
.)5991(

dnagnihcaeT
rehcaeT

11,noitacudE -,)1(
.97-36

Q
stnapicitraP

morf
gnitsixe

.margorp

toN.seY
detroper

erehtrehtehw
modnarsaw
.tnemngissa

puorghcaE
lauqedah

fosrebmun
,tneduts

,gninnigeb
dna

decneirepxe
.srehcaet

seY
erp8
ni61

rehcaetnidohtemesaC
.noitacude

ht4nignitirwgnihcaet:sesac2
tuobagnitirw&gnidaeRedarg

,gnissucsid,gnidaer.svesac
skeew5tuobA.gnitirw&

*4
nettirwfosesylana:rT

sesacotesnopser
enoN:tS

assucsiddna,etirw,daerotytinutroppO
ehttuobagnikniht'srehcaetdetceffaesac

,srehcaetdecneirepxeroF.esac
noitcelferroftsylatacasawnoissucsid
decneirepxesseL.noitingocatemdna

erewsrehcaetecivreserpdnasrehcaet
.gniknihtriehtetarobalednayfiralcotelba

esacatuobagnitirwdnagnidaerylnO
otsrehcaetrofsulumitselttildedivorp

esaercnirognidnatsrednuriehtetarobale
.esacehtniseussinosevitcepsreprieht

,.I.T,kramretseW
.A.K,wolhcirC&

.)3891(
gnidaeR

nA:ygolohcysP
lanoitanretnI
,4,ylretrauQ -921

.931

Q

toN.seY
4:modnar

,2,1(spuorg
morf)4dna,3

gnitsixe
tnemllorne

oN

:27
63

+erp
ni63

slevelytilibadaergnitamitsE
lanoitautis&laciteroehT:1G

gnidaerfoegdelwonk
ylnoegdelwonklanoitautiS:2G

egdelwonklaciteroehT:3G
egdelwonkoN:4Gylno

.ecitcarproyroehtfo
)derrefni(retsemes1

elE

gnitamitseniycaruccA:rT
ylevitcejbusytilibadaer

lautcaotderapmoc
.slairetamfolevelgnidaer

enoN:tS

niylediwyravsrehcaeT.tceffeoN
spuorgllA.ytilibadaergnitamitse

,yletaruccayllauqeytilibadaerdetamitse
ytilibadaersadesaercedycaruccadna

.spuorgllarofdesaercnislevel
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ylnOserusaeMemoctuOrehcaeThtiwseidutSecivresnI:3elbaT

&etaD,s/rohtuA
buP

/pxE
isauQ

:lortnoC
oN/seY

&erP
:tsoP
-/seY

oN

/erP
S-nI

&gniniarTrehcaeTfoepyT
noitaruD

rG
)rT(rehcaeT:serusaeMtnednepeD

)tS(tnedutS&
sgnidniF

,.M.M,siupuD
&,.N.E,voksA

.W.J,eeL
.)9791(

folanruoJ
lanoitacudE
37,hcraeseR ,)2(

.47-56

Q

-noN.seY
modnar

.tnemngissa
puorglortnoC
fodetsisnoc
morfsrehcaet

emaseht
tubloohcs

ehtfotrapton
.tcejorp

;seY
-hcaet

sre
.ylno

nI
721

srehcaetaeratnetnocgnihcaeT
gnidaerhcaetotwoh

,noitavitom,sisongaid(
,noitcurtsnirofnoitazinagro

slliks,noitcelesslairetam
.).cte,noitaulave,tnempoleved

evorpmiotdemiaoslA
gnihcaetdrawotsedutitta

aeratnetnocehtnignidaer
.desusepatoediV.moorssalc

gniniarT.raey1:noitaruD
.sruoh54tuoba:sruoh

rJ
hgih

drawotedutittarehcaeT:rT
,elaromrehcaet,gnidaergnihcaet

gnihcaetnilevellliksrehcaet
rehcaetfosgnitarffatsdna,gnidaer

.egnahc
.enoN:tS

ehtybedamsniagedutittaehT
yltnacifingiserewspuorglatnemirepxe

nosirapmocehtfoesohtnahtretaerg
evahottonderaeppaelaroM.spuorg
gninimretednirotcaftnacifingisaneeb

gnidaergnitargetniotsedutitta'srehcaet
yltnacifingiS.saeratnetnocninoitcurtsni

srehcaetpuorglatnemirepxeerom
tayretsamotyretsamnonmorfdegnahc

foytilibailerretarretniehT.tsettsop
ebtonnacegnahcrehcaetgnigduj

)snoitavresbo(sgnitaR.denimreted
erewsegnahctahtetacidniotdemees

tuB.ecitcarpmoorssalcnidetcelfer
gnidaerfoegdelwonk'srehcaet,llarevo

sahcumsaevorpmitondidslliks
.depoh

,.H.K,grebneerG
,.R.M,edisdooW

.L,lisarB&
.)4991( folanruoJ

moorssalC
92,noitcaretnI ,)2(

.9-1

Q

toN.seY
.modnar

gnitsixE
smoorssalc

.desu

oN
nI
72

tneduts-rehcaet&gninoitseuQ
-ts,snoitseuq-rt(snoitcaretni

/gniniatsus-rt,srewsna
.)kcabdeefgnitanimret

tnemhcirnEevitingoC:TENGOC
pihsnoitalerderolpxE.krowteN

gninraeldetaidemneewteb
nodesab(snoitcaretni

dna)nietsreueF&ykstogyV
.selbairavdaydnoitseuq

nahteroM.sraey3:noitaruD
.gniniartfosruoh06

,1,K
3,2

desabsisylanalanoitavresbO:rT
ecneirepxEgninraeLdetaideMno

metsySsisylanAlanoitavresbO
&yhporB;)0991,grebneerG(
cidayDdlihC-rehcaeTs'dooG

.)9691(metsySnoitcaretnI
enoN:tS

dedivorpsrehcaethcihwoteergedehT
nodesabsawgninraeldetaidem

etatilicafotwohnoslliksdnaegdelwonk
latnemirepxE.ssecorpgninraeleht

foesufoslevelrehgihdewohspuorg
eromgniksa,.g.e,gninraeldetaidem

yllaitrapgnitpeccadnasnoitseuqssecorp
ksaotelbaerewyehT.srewsnatcerroc

esoohcotnerdlihcgniriuqersnoitseuq
degaruocnednasesnopserneewteb

hguorhtylpeederomknihtotmeht
:noitatimiL.seulcgnivigdnagnisarhper

.elpmasllams
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)deunitnoc(ylnOserusaeMemoctuOrehcaeThtiwseidutSecivresnI:3elbaT

&,etaD,s/rohtuA
rehsilbuP

/pxE
isauQ

:lortnoC
oN/seY

&erP
:tsoP

oN/seY

/erP
S-nI

&gniniarTrehcaeTfoepyT
noitaruD

rG
rehcaeT:serusaeMtnednepeD

)tS(tnedutS&)rT(
sgnidniF

&,.L.N,revooH
.G.R,llorraC

.)7891(
&gnihcaeT

rehcaeT
3,noitacudE ,)3(

.191-971

Q oN
;seY

srehcaet
ylno

nI
35

gnidaergnisunigniniarT
.dedivorpsawspuorg

otdeniartoslaerewsrehcaeT
tnemssessa-flesaesu

nworiehtetaulaveottsilkcehc
nonoitcurtsnignidaer

:noitaruD.epatoediv
.shtnom6tuoba

.gniniartfosruoh23

7-K

oedivfonoitcelesmodnaR:rT
dnaedamsaw)%73(ataddepat

srehcraeserehtybdetidua
tnemssessa-flesehtgnisu

.tsilkcehc
enoN:tS

tahtdewohsatadtsettsopdna-erP
sawerudecorptnemssessa-fleseht
evorpmisrehcaetgniplehnievitceffe

detropersrehcaeT.noitcurtsni
riehtnistnemevorpmitnacifingis

detroppussihcihw,roivahebgnihcaet
derewsnanU.atadevitatitnauqehtyb
-flesfotcapmiehtrehtehw:noitseuq

.elbaniatsussierudecorptnemssessa

,.C,nosirroM
&,.J.A,sirraH
.T.I,hcabreuA

.)9691(
gnidaeR

hcraeseR
,4,ylretrauQ -663

.593

Q seY seY
nI
29

rofdengisedsawtcejorP
gnidaergninnigebgnihcaet
degatnavdasidotnoitcurtsni

.nerdlihcnabru

gnitsisnocsehcaorppaowT
slliks)a:sdohtemowtfohcae

&redaerlasab(hcaorppa
)b;)dohtemlausivonohp

ecneirepxEegaugnaL
-oiduAEL&AEL(hcaorppA

fonoitanibmoc(toliP)d;lausiV
.)noitingocerdrow&AEL
gniniarT.sraey3:noitaruD

.detroperton:sruoh

3,2,1

&yrotnevniedutittA:rT
sweivretni

;)detrats(8731=N:tS
976=N,ydutsnoitacilper

enoN:tS

erewsrehcaettahtdetacidnistluseR
latnemirepxeehtgnisuregnolon
didyehtyawemasehtnislairetam

dnassergorpnisawydutsehtnehw
fonrettapaotdetrever,tcafni,dah

dahyehttahwotralimisnoitcurtsni
seicilopevitartsinimdA.gniodneeb
detreveroslagnipuorgotgniniatrep

ydutsehT.erewyehttahwotkcab
mret-trohsgnisutsniagasnoituac

noitacuderehcaetetadilavotstluser
.stroffe

,.J.A,relffehcS
&,.M,dnomhciR

.R,sikslezaK
.)3991(
gnidaeR

nA:ygolohcysP
lanoitanretnI
41,ylretrauQ ,)1(

.31-1

Q oN

.seY
srehcaeT

.ylno
,tset-erP
,tset-tsop

dna
--deyaled

tsettsop

nI
55

5.2:noitaruD.egaugnalelohW
.spohskrowgnol-yad2shtnom

.gniniartfosruoh61-21tuobA
8-K

otnoitatneirolaciteroehT:rT
ehtybderusaemsagnidaer

noitatneirOlaciteroehTdroFeD
)PROT(eliforPgnidaeRot

enoN:tS

dnuofsawtceffeniamtnacifingisA
-deyaleddna,-tsop,-erpehtgnoma

PROTlatotehtrofserocslairt-tsop
stcejbuseht,puorgasA.serocs

elohwaotresolcyltnacifingisdevom
ot-erpehtmorfnoitatneiroegaugnal

.erusaemlairt-tsop-deyaledeht
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)deunitnoc(ylnOserusaeMemoctuOrehcaeThtiwseidutSecivresnI:3elbaT

&,etaD,s/rohtuA
rehsilbuP

/pxE
isauQ

:lortnoC
oN/seY

&erP
:tsoP

oN/seY

/erP
S-nI

&gniniarTrehcaeTfoepyT
noitaruD

rG
rehcaeT:serusaeMtnednepeD

)tS(tnedutS&)rT(
sgnidniF

&,.A.R,rejnapS
.H.B,enyaL

.)3891(
folanruoJ

lanoitacudE
77,hcraeseR ,)1(

.26-06

Q oN
.seY

srehcaeT
ylno

nI
87

asagnitirwgnihcaeT
aetatilicafotssecorp

edutitta'srehcaetniegnahc
pohskroW.egaugnalot
morfdetpadamulucirruc

tcejorPaerAyaBs'yelekreB
.sraey3:noitaruD.)7791(

3revospohskrow3
tonsruohgniniarT.sremmus

.detroper

-.mele83
;.hcs-dim

-.ces14
.ces-tsop

erewsedutitta'srehcaeT:rT
egaugnaLehtgnisudessessa

.yrotnevni)9691,rengorF(yriuqnI
sdradnatssrevoctnemurtsniehT

dna.hsilgnEnaciremAgnisuni
.gnihcaet&ydutsegaugnalno

87=n,erocstseterpgnissim1
.enoN:tS

yltnacifingissawnaemtsettsopehT
ehT.naemtseterpehtnahtretaerg

yamgnitirwothcaorppassecorp
drawotsedutitta'srehcaetecneulfni

&dnuobelurssel,.e.i(egaugnal
otevitisneserom,evitpircserp

dnaesoprupotgnidroccaegasu
.)txetnoc
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rehcaeThtiwseidutSecivresnI:4elbaT serusaeMemoctuOtnedutSdna

,etaD,s/rohtuA
rehsilbuP&

/pxE
isauQ

:lortnoC
oN/seY

&erP
:tsoP

oN/seY
S-nI/erP

rehcaeTfoepyT
noitaruD&gniniarT

rG
:serusaeMtnednepeD

)tS(tnedutS&)rT(rehcaeT
sgnidniF

,.M.L,nosrednA
,.M.C,nostrevE
..E.J,yhporB&

.)9791(
yratnemelE

,lanruoJloohcS
97 .322-391,)4(

Q

ylurttoN.seY
01.modnar

tnemtaert
01;)devresbo(

7;lortnoc
ton(tnemtaert
llA.)devresbo
loohcshcaeni

otdengissa
rolortnoc
.tnemtaert

oN 72nI

rofledomlanoitcurtsnI
evitceffegnitomorp

spuorgllamsninoitcurtsni
.sedargylraeehtni

laminiM.raey1:noitaruD
adaersrehcaeT.gniniart

sgniteem2dnalaunam
:sruohgniniarT.dleherew

.enoN

1

raey1revosnoitavresbO:rT
fonoitatnemelpmierusneot
snaemssalC:tS.ledomeht
.sessalc72.detropererew

ssenidaertnedutsfoserusaeM
,stseTssenidaeRnatiloporteM(

gnidaerdna)1leveL
.tnemeveihca

rehtehw(sessalctnemtaertehT
rehgihdah)devresbonurodevresbo

.serocstnemeveihcadetsujda
nisroivaheb'srehcaetnisecnereffiD
spuorglatnemirepxednalortnoceht

ebnacllatontub,devresboerew
ehT.tnemtaertehtotdetubirtta

foeromdetibihxesrehcaettnemtaert
htiwdetaicossasroivahebesoht

fotnetnoceht,llarevO.tnemeveihca
nostceffedahylbaborptnemtaerteht

rehtotub,tnemeveihcatneduts
tonnac)stceffeloohcs,.g.e(stceffe

.tuodelureb

..E.J,rekaB
.)7791( oiratnO

,tsigolohcysP
9 .26-75,)4(

Q

stneduts(seY
toN.)ylno

=N.modnar
)lortnoc(81
81=Ndna

)tnemtaert(

;seY
stneduts

ylno
81nI

noitatlusnocmoorssalC
evorpmiot)C/SI(ledom

rofnoitcurtsnignidaer
.sredaergniveihcarednu

)1:edulcniseigetartS
)2noitairavsulumits

)3seuqinhcettnemecrofnier
)4seucecnadiugesnopser

.seuqinhcetgninoitseuq
yratnemelefo(sepatoediV

&srehcaetyradnoces&
rofdesu)stnedutsrieht

5.4:noitaruD.gniniart
6+(spohskrow01.shtnom
tuobA)ylsuoiverpdednetta

gniniartfosruoh51-01

4

fosgnitar'srehcaeT.81=N:rT
ecivresniehtfoecnaveler

nettirwdnasnoisses
segnahcgnitacidni,snoitaulave

dnaseulav,sedutittani
63=N:tS.roivaheb

thguatsredaergniveihcarednu(
tnednepeD)srehcaet3yb

larOeromliG:serusaem
&ycaruccA(tseTgnidaeR
;)stsetbusnoisneherpmoC

droWdedarGllenohcS
natiloporteM;tsiLgnidaeR
:)TAM(tseTtnemeveihcA

.tsetbuSgnillepSyratnemelE

dedulcnisrehcaetehtnisegnahC
gninoitseuqfossenerawadesaercni
gninnalpnitnemevorpmi,seuqinhcet

stpecnocgnicudortnidnaslliks
gnitartsullidnagniriuqer,yllaitneuqes

larognizilitu,gniknihtfoselpicnirp
tnedutsegaruocneotsnoissucsid

etercnocrofemitgniwolla,gnitirw
ehT.stpecnocfosnoitatneserp

tnedutsnitnacifingiserewstluser
ruofehtfoeerhtrofecnamrofrep

TAMehT.serusaemtnedneped
tnacifingiswohstondid)tsetgnilleps(

dnatnemtaertneewtebsecnereffid
.stcejbuslortnoc
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deunitnoc(serusaeMemoctuOtnedutSdnarehcaeThtiWseidutSecivresnI:4elbaT )

,etaD,s/rohtuA
rehsilbuP&

/pxE
isauQ

:lortnoC
oN/seY

&erP
:tsoP

oN/seY
S-nI/erP

rehcaeTfoepyT
noitaruD&gniniarT

rG
:serusaeMtnednepeD

)tS(tnedutS&)rT(rehcaeT
sgnidniF

,.L.C,kooB
,.G.G,yffuD

,.R.L,relheoR
&,.S.M,htoleM

..G.L,survaV
.)5891(

noitacinummoC
,noitacudE

43 .63-92,)1(

E
.seY

ylmodnaR
.dengissa

oN 22nI

.dohtemnoitanalpxEtceriD
nideniarterewsrehcaeT

ticilpxefoesueht
gnidaerfosnoitanalpxe

woL.sessecorpdnaslliks
:noitaruD.spuorggnidaer

gniniart3.detroperton
forebmuN.snoisses

.detropertonsruohgniniart

5

dnalortnocnisrehcaeT:rT
devresbospuorglatnemirepxe

fossenticilpxenodetardna
agnisu,snoitanalpxerieht

ehtybdepolevedelacsgnitar
hcaeretfA:tS.srehcraeser
stneduts5tsaelta,nossel

ygetartsnodeweivretnierew
uoydidtahW-:ssenerawa

-?tnatropmitisiyhW-?nrael
oN?tioduoyodwoH

ygetartstnedutsfoserusaem
gnidaerroegasu

.tnemeveihca

srehcaettnemtaertfostnedutS
nahtrehgihyltnacifingisderocs
nosrehcaetlortnocfostneduts
tnemtaerT.ssenerawaygetarts

yltnacifingissadetarerewsrehcaet
snoitanalpxeriehtniticilpxeerom

tnemtaerT.srehcaetlortnocnaht
ticilpxeeromemaceboslasrehcaet
erehT.emitrevosnoitanalpxeriehtni
pihsnoitalerevitisoptnacifingisasaw

evitingocatemtnedutsneewteb
,noitanalpxerehcaetdnassenerawa

eromemacebsrehcaetsa,.e.i
'stneduts,noitanalpxeriehtniticilpxe

.desaercnissenerawafosgnitar

,.R,nworB
,.M,yelsserP

&,.P,reteMnaV
.T,reduhcS

.)6991( lanruoJ
lanoitacudEfo
88,ygolohcysP

73-81,)1(

Q

srehcaeT.seY
tonerew
ylmodnar
.dengissa

rof(seY
)stneduts

01nI
srehcaet

06
stneduts

seigetartSlanoitcasnarT
,)IST(noitcurtsnI

tniojgnizisahpme
txetfonoitcurtsnoc

tnedutsdnasnoitaterpretni
stnedutS.egasuygetarts

edargdn2wolebdaer
cimedaca1:noitaruD.level

ton:sruohgniniarT.raey
latnemirepxeehT.detroper

tondidsrehcaetpuorg
sihtrofgniniarteviecer
evisnetxedahllA.yduts

.ISThtiwecneirepxeroirp

2

erewserusaemlamrofoN:rT
erewsnosselhguohtladesu
sessalctnemtaerT.devresbo
eromevahotdevresboerew

fonoissucsidtnenimorp
nosirapmocnahtseigetarts

)a:tS.spuorggnidaer
ssessaotweivretniseigetartS
noisneherpmocfossenerawa

gnivlos-melborpdna
gnilleteR)b.seigetarts

'stnedutsssessaotsnoitseuq
2fognicneuqesdnagnilleter
otksatduola-knihT)c.seirots

stnedutsrehtehwenimreted
-redaerro-txeteromerew
otsesnopserriehtnidesab

dezidradnatS)d.seborp
gnidaerfostsetbus

drowdnanoisneherpmoc
tnemeveihcAdrofnatS(slliks

.)]TAS[tseT

srehcaettnemtaertfostnedutS
nahtrehgihyltnacifingisderocs

ehtnosrehcaetlortnocfostneduts
slliksdrowdnanoisneherpmoc

dewohsoslayehT.TASfostsetbus
notnemevorpmiretaergyltnacifingis
foesruocehtrevoserusaemeseht
tnemtaertehtfostnedutS.ydutseht

laretileromdellacersrehcaet
yltnacifingiserewdnanoitamrofni

fognilleterriehtnieviterpretnierom
tnemtaertfostnedutS.seirotseht

fossenerawaeromdetropersrehcaet
level-drowdnanoisneherpmoc

fostnedutsehtdidnahtseigetarts
.srehcaetlortnoc
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)deunitnoc(serusaeMemoctuOtnedutSdnarehcaeThtiWseidutSecivresnI:4elbaT

,etaD,s/rohtuA
rehsilbuP&

/pxE
isauQ

:lortnoC
oN/seY

&erP
:tsoP

oN/seY
S-nI/erP

rehcaeTfoepyT
noitaruD&gniniarT

rG
:serusaeMtnednepeD

)tS(tnedutS&)rT(rehcaeT
sgnidniF

&,.T,icradaloC
.L.N,egaG

.)4891(
naciremA

lanoitacudE
hcraeseR

12,lanruoJ ,)3(
.555-935

E seY

;seY
dnaerp
roftsop
srehcaet

&
-tneduts

82.s
sessalc

atad(
-lbaliava

)e

23nI

noitacuderehcaeT
yb)PET(stekcap

8791,.latedrofwarC
tnemtaertotnevigerew

puorglortnocdna
detsisnocPET.srehcaet

-eganamroivaheb)afo
)benilpicsid&tnem

,noitcurtsnipuorg-egral
scinohp&,A&Qfoesu

)c;gnidaernisesicrexe
dnagninoitseuq

.seigetartskcabdeef
lamrofonsawerehT

erewsrehcaet;gniniart
sawtahwwollofotdeksa

.senilediugehtninevig
.raey1tuobA:noitaruD

.enoN:gniniartlamroF

6,5,4

-erpnoitavresbomoorssalC:rT
noitavresbO.tnemtaerttsopdna

hguordedleiysdrocer
ottnetxeehtfosetamitse

roivahebrehcaethcihw
PETdetcelfer

:tSsnoitadnemmocer
cisaBfotseT.evisneherpmoC

.desusawsllikS

otdeliafydutssiht,tnemirepxenasA
stluserevitisopehtetaroborroc

ralimisniylsuoiverpdeniatbo
.stnemirepxedesab-moorssalc

,raeyloohcsehtfodneehtdrawoT
didsrehcaetpuorglatnemirepxeeht

retaergylbaicerppawohston
PETehtotytimrofnoc

riehtdidron,snoitadnemmocer
raey-fo-dnenievorpmisessalc

.tnemeveihcacimedaca

.W.M.M,yelnoC
.)3891( gnidaeR

63,rehcaeT ,)8(
.808-408

E

srehcaeT.seY
loohcshcaeni
ylmodnarerew

dengissa

rof,seY
stneduts

ylno
23nI

noisneherpmoC
,laretil(noitcurtsni

dna,lacitirc,laitnerefni
rehgihdedulcnI.)evitaerc

gninoitseuqredro
:etoN.seuqinhcet

&kcalbllaerewstnedutS
cimonoceoicoswolmorf
erewyehT.sdnuorgkcab

yehtesuacebdetceles
lanoitanehtwolebdaer
.levelegariehtrofmron

.shtnom6:noitaruD
fosruoh51-01tuobA

.gniniart

6edarG
slairetam

erew
;desu

stneduts
erew

dedargnu

evitamrofgniognO:rT
-setaG:tS.noitaulave

tseTgnidaeReitiniGcaM
)Elevel(

morftnedive(detifenebsrehcaeT
ecivresnignirudatadevitatilauq

eromtub,)kcabdeefdnasnoitaulave
tnacifingiserewtnatropmi

.stnedutsrofsniagnoisneherpmoc
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)deunitnoc(serusaeMemoctuOtnedutSdnarehcaeThtiWseidutSecivresnI:4elbaT

,etaD,s/rohtuA
rehsilbuP&

/pxE
isauQ

:lortnoC
oN/seY

:tsoP&erP
oN/seY

S-nI/erP
rehcaeTfoepyT

noitaruD&gniniarT
rG

:serusaeMtnednepeD
tnedutS&)rT(rehcaeT

)tS(

sgnidniF

,.G.G,yffuD
,.R.L,relheoR
,.S.M,htoleM
,.G.L,survaV

,.C,kooB
&,.J,mantuP

.R,namlesseW
.)6891( gnidaeR

hcraeseR
12,ylretrauQ ,)3(

.252-732

E
ylmodnar;seY

dengissa

:seY)1
enilesaB

noatad
rehcaet

ssenevitceffe
hguorht

snoitavresbo
-tsop+

tnemtaert
.snoitavresbo

:seY)2
stneduts

erew
derusaem

dna-erp
no-tsop

dezidradnats
.tset

22nI

dnanoitcurtsniticilpxE
gnidaergnisuninoitanalpxe

woL.yllacigetartsslliks
7:noitaruD.spuorggnidaer

&gniteem1.shtnom
fosruoh01+noitatneserp

.gniniart

5

'srehcaetfosgnitaR:rT
snoitanalpxelanoitcurtsni

fosgnitaR:tS)stpircsnart(
snosselretfa"ssenerawa"

stneduts5:)stpircsnart(
.rehcaetrepdeweivretni
gnidaeReitiniGcaM-setaG

nekatemiT)8791(tseT
tnemtaertdnalortnocrof

.tsetehtodotspuorg

detarerewdeniarterewohwsrehcaeT
ehtniesohtnahtrehgihyltnacifingis

ygetartsticilpxenipuorglortnoc
latnemirepxeehtnistnedutS.noitcurtsni

eromyltnacifingisdewohsspuorg
tuB.seigetartsgnidaerfossenerawa

nisniagtnemeveihcaonerewereht
morfatadevitatilauqehT.noisneherpmoc

evitceffessel3dnasrehcaetdoog3
gnicudorpremrofehtdewohssrehcaet

nihtworgretaergyltnacifingis
tnemtaertehtnistnedutS.tnemeveihca

ehtetelpmocotregnolkootpuorg
.tsettsop

,.G.G,yffuD
,.R.L,relheoR

,.E,naviS
,.G,effilkcaR

,.C,kooB
,.S.M,htoleM
,.G.L,survaV

,.R,namlesseW
&,.J,mantuP

.D,irissaB
.)7891(
gnidaeR

hcraeseR
22,ylretrauQ ,)3(

.863-743

E
.seY

ylmodnaR
.dengissa

seY
02nI

841
stneduts

ahtiwnoitanalpxEtceriD
ehtgninialpxenosucof

htiwdetaicossagninosaer
.egasuygetartsdnalliks

.spuorggnidaerwoL
.raeycimedaca1:noitaruD

21:sruohgniniarT

3

dengised-rehcraeseR:rT
sawtnemurtsnignitar

fostpircsnartetarotdesu
rofsnoitanalpxe'srehcaet

TAS)a:tS.ssenticilpxe
drow&noisneherpmoc(

)b)stsetbusslliks
lanoitacudEnagihciM

margorPtnemssessA
deyaled[)PAEM(

nosseL)c]tsettsop
yletaidemmi(sweivretni

&)nosselagniwollof
ehtta(sweivretnitpecnoc

)d)raeyehtfodne
latnemelppuS

erusaeMtnemeveihcA
-rehcraeser[)MAS(

deifidoM)e]dengised
gnidaeRlarOdedarG

)PROG(hpargaraP

ebotdnuoferewsrehcaettnemtaertehT
gninosaerehtgninialpxeniticilpxeerom
nahtslliksgnidaergnisuhtiwdetaicossa

,TASnO.srehcaetlortnocehterew
derocssrehcaettnemtaertfostneduts

fostnedutsnahtrehgihyltnacifingis
tontub,slliksdrownosrehcaetlortnoc

fostnedutS.noisneherpmocno
yltnacifingisderocssrehcaettnemtaert
srehcaetlortnocfostnedutsnahtrehgih

srehcaettnemtaertfostnedutS.PAEMno
sweivretninosseL-nioslarehgihderocs

,ylno2traP(MAS-sweivretnitpecnoC-
.tsetPROGdeifidoM-)1traPton
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)deunitnoc(serusaeMemoctuOtnedutSdnarehcaeThtiWseidutSecivresnI:4elbaT

,etaD,s/rohtuA
rehsilbuP&

/pxE
isauQ

:lortnoC
oN/seY

:tsoP&erP
oN/seY

S-nI/erP
rehcaeTfoepyT

noitaruD&gniniarT
rG

:serusaeMtnednepeD
tnedutS&)rT(rehcaeT

)tS(

sgnidniF

&,.W.J,relliM
.R,htrowsllE

.)5891(
yratnemelE

,lanruoJloohcS
58 .694-584,)4(

&Q
E

.seY
modnartoN)a

341=Nrof
rofmodnaR)b

33=N

rofseY)1
srehcaet

oN)2
etelpmoc

atadtseterp
,stnedutsrof

enilesabtub
saw

dehsilbatse
hguorht
tseterp

foserocs
tnelaviuqe

.stneduts

nI
341/141

gnol-retsemesruoF
gnivorpmitademiasesruoc

:noitcurtsnignidaer
gnidaerfotnemssessa)a

deenlliks&slevel
fonoitaitnereffid)b

esu)cnoitcurtsni
lanoitcurtsniesrevidfo
)dslairetam
ytivitcAgnidaeRdetceriD
roftamrofcisabsa)ARD(

yrots)e;noitaraperpnossel
seuqinhcetnoissucsid

lanoitaercerfonoitomorp)f
gnipoleved&gnidaer

.stseretnignidaertneduts
gniniarT.sraey2:noitaruD

.detroperton:sruoh

5-2

foegdelwonK)a:rT
ehtybdessessagnidaer

rehcaeTfoyrotnevnI
gnidaeRfoegdelwonK

N.)5791,nidraH&yeltrA(
)b.modnartoN.341=

lautcafotnemerusaeM
.roivahebrehcaet

.noitavresbomoorssalC
71=N.)pxe(61=N

.modnaR.)lortnoc(
ainrofilaC:tS

=N(.tseTtnemeveihcA
ecivresni-tsoP.)115

margorpgniniart
fonosirapmoc

-nondnagnitapicitrap
'srehcaetgnitapicitrap

.stneduts

foegdelwonkeromdahohwsrehcaeT
rewefdnaecneirepxesseltub,gnidaer
nietapicitrapotdetpo,seergedegelloc

sedutittarehcaeT.esruocecivresnieht
dewohsnoitcurtsnignidaerdrawot

)detsujda(eerhtnosecnereffidtnacifingis
nonerdlihcgnipuorg)1:snaemtsettsop

aniecalponsahstseretnifosisabeht
srehcaetdeniart(margorpgnidaer

dlihcafi)2;)ylgnortseromdeergasid
,noitcurtsniscinohpotdnopsertonseod

thgisybdaerotthguatebdluohseh
;)ylgnortseromdeergasrehcaetdeniart(

ebtsumdnalliksasignidaer)3
deveihcaebotsiycneiciforpfidecitcarp
.)ylgnortseromdeergasrehcaetdeniart(

detartsnomed)61=N(srehcaetdeniarT
derisedfoslevelnoitatnemelpmirehgih

adidnahtsaeraxisllanisroivaheb
=N(srehcaetgnitapicitrapnonfoelpmas

tahtdewohssisylanacohtsopA.)71
nisecnereffidtnacifingiserewereht

.level50.0tatnemeveihcatneduts

,.J,sgnillatS
,.P,snibboR

&,.L,yerbserP
.)6891(.J,ttocS

yratnemelE
,lanruoJloohcS

68 .785-175,)5(

Q
toN.seY

.modnar

,seY)1
srehcaet

erew
devresbo

erofeb
.gniniart

rofseY)2
stneduts

nI
31

;srehcaet
802

stneduts

s'retnuHeniledaM
otniyroehTlanoitcurtsnI

evorpmiotecitcarP
moorssalcdnanoitcurtsni

sawgnidnuF.tnemeganam
evorpmiotEINybnevig

fohtamdnagnidaer
.nerdlihcelbigile-1retpahC
ehtdahsloohcsdetceles2

foegatnecreptsehgih
nerdlihcelbigile-1retpahC
%05(stcirtsidloohcsriehtni
morfatadstropeR.)%55&

4891-3891,)II(3891-2891
.sraey3:noitaruD.)III(

ton:sruohgniniarT
.detroper

4-1

foytitnauqdnaytilauQ:rT
noitatnemelpmimargorp

ybderusaemerew
sllikSlanoitcurtsnI

tnemurtsnInoitavresbO
ksaT-ffO-emiT&)IOSI(
,metsySnoitavresbO

&seriannoitseuq
ybdengiseD.sweivretni

.srehcraesereht
htamdnagnidaeR)a:tS

.serocstnemeveihca
tnedutsfoetaR)b

satnemegagne
-ffO-emiTybderusaem

.metsysksaT

lanoitcurtsniriehtnidevorpmisrehcaeT
ehT.shtnom4revoyltnacifingisslliks

sawecnamrofreprehcaetniegnar
sniagtnacifingisedamstnedutS.decuder

ehtfoIII&IIsesahPgnirudgnidaerni
tub,IIesahPgnirudhtamnidnayduts
didetardegagnednasllikslanoitcurtsni
-hsilgnEdetimiL.niaghtiwetalerrocton

morfdetifenebstneduts)SEL(gnikaeps
niraeyhcaesniagriehT.margorpeht

esohtnahteromerewhtamdnagnidaer
.ydutsehtninerdlihcrehtoehtfo
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)deunitnoc(serusaeMemoctuOtnedutSdnarehcaeThtiWseidutSecivresnI:4elbaT

,etaD,s/rohtuA
rehsilbuP&

/pxE
isauQ

:lortnoC
oN/seY

&erP
:tsoP

oN/seY
S-nI/erP

rehcaeTfoepyT
noitaruD&gniniarT

rG
:serusaeMtnednepeD
tnedutS&)rT(rehcaeT

)tS(

sgnidniF

&,.J,sgnillatS
.ME,egavasarK

.)6891(
yratnemelE

,lanruoJloohcS
78 .831-711,)2(

Q
toN.seY

modnar

rofseY
srehcaet

&
stneduts

054
stneduts

atadstropeR.evobasA
sloohcS.)VI(5-4891morf
tsehgihehtdahdetceles
-1retpahCfoegatnecrep

:noitaruD.stnedutselbigile
:sruohgniniarT.evobasa

.evobasa

4-1 evobasA

htamdnagnidaer'srehcaetnetfoneveS
tnedutS.5891nideppordserocsIOSI

htamdnagnidaernisetardegagne
.5891niyltnacifingisdeppord

lortnocdehctamhtiwsnosirapmoC
dewohsstsetdezidradnatsnosloohcs

stnedutslortnocgnomasniagretaerg
deniagstnedutsSEL.5891-4891morf
.stnedutsgnikaeps-hsilgnEnahterom

dnasroivahebrehcaetniseicnetsisnocnI
sraeyllanistnemeveihcagnidaertneduts

arofgnortstonsiecnedivE.ydutsehtfo
ehtfonoitatnemelpmineewtebknil

.tnemeveihcatnedutsdnaledomretnuH

.B.B,reteertS
.)6891(
gnidaeR

nA:ygolohcysP
lanoitanretnI

7,ylretrauQ ,)4(
952-942
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A p p e n d i x  DA p p e n d i x  DA p p e n d i x  DA p p e n d i x  DA p p e n d i x  D

S t a n d a r d sS t a n d a r d sS t a n d a r d sS t a n d a r d sS t a n d a r d s

The 1989 NCATE Approved Curriculum Guidelines
of the ACEI for the basic programs for the
preparation of elementary education teachers include
the following standards: (Note that indicators are
provided for Standard 13, the standard dealing with
literacy.)

1. Programs should provide teacher candidates
with an understanding of the roles of
elementary school teachers and the
alternative patterns of elementary school
organization.

2. Programs should provide study and
experience concerning the role of the
teaching profession in the dynamics of
curriculum change and school improvement.

3. Programs should include study and
experiences, throughout the professional
studies sequence that link child development
to elementary school curriculum and
instruction.

4. Programs should develop the teacher
candidates’ capacities to organize and
implement instruction for students.

5. Programs should include study and
application of a variety of developmentally
appropriate experiences that demonstrate
varied approaches to knowledge construction
and application in all disciplines.

6. Programs should include study and
application of current research findings about
teaching and learning.

7. Programs should provide a well-planned
sequence of varied clinical/field experiences
with students of different ages, cultural and
linguistic backgrounds, and exceptionalities.
These experiences should connect course
content with elementary school practice.

8. Programs include opportunities to study,
analyze, and practice effective models of
classroom management in campus and field-
based settings and to engage in a gradual
increase in responsibility.

9. Programs should provide study and
experiences for critically selecting and using
materials, resources, and technology
appropriate to the age, development level,
cultural and linguistic backgrounds, and
exceptionalities of students.

10. Programs should provide for indepth study in
at least one academic discipline by including
significant course work beyond the
introductory level to reflect processes of
inquiry and research.

11. Programs should develop understandings of
positive health behaviors, movement skills,
and physical fitness to allow teacher
candidates to provide appropriate health
education and physical education experiences
for students.

12. Programs should prepare teacher candidates
to become confident in their ability to do
mathematics and to create an environment in
which students become confident learners
and doers of mathematics.

13. Programs in the area of students’ literacy
development should be designed to help
teacher candidates create experiences for
their students in reading, writing, and oral
language. These programs should stress the
integration of reading, writing, and oral
language with each other and with the
content areas of the elementary school
curriculum.

Program emphasis include study of and
experiences with:
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13.1 The cognitive and linguistic
foundations of literacy development
in students

13.2 Ways of promoting vocabulary
growth in students

13.3 The flexible use of a variety of
strategies for recognizing words in
print

13.4 Teaching of the conventions of
language needed to compose and
comprehend oral and written texts
(e.g., text structure, punctuation,
spelling)

13.5 The strategies readers can use to
discover meaning from print and to
monitor their own comprehension

13.6 The ways listening, speaking,
reading, and writing relate to each
other and to the rest of the
elementary curriculum

13.7 Identifying and developing
appropriate responses to differences
among language learners (e.g.,
linguistic, sociocultural, intellectual,
physical)

13.8 Communicating with parents
concerning the school language
program and developmentally
appropriate language experiences at
home

13.9 Speaking and writing that vary in
form, subject, purpose, audience,
point of view, tone, and style

13.10 Ways to promote reading, writing,
and oral language for personal
growth, lifelong learning, enjoyment,
and insight into human experience

13.11 The literature of childhood including
(a) knowing a range of books, (b)
knowing how to share literature with
students, and (c) knowing how to
guide students to respond to books in
a variety of ways

13.12 Promoting creative thinking and
expression, as through storytelling,
drama, choral/oral reading,
imaginative writing, and the like.

14. Programs in science for teacher candidates
should focus on academic, personal, social,
and career applications of the biological,
earth, and physical sciences and should
develop skills in instruction to promote these
understandings and positive attitudes among
students and youth.

15. Programs should prepare teacher candidates
to translate knowledge and data-gathering
processes from history and the social sciences
into appropriate and meaningful social studies
experiences for students.

16. Programs should prepare teacher candidates
to translate knowledge of and experience in
the visual and performing arts into
appropriate experiences for students.

The 1983 NCATE Approved Curriculum Guidelines
of the International Reading Association for advanced
programs in reading education follow in this report,
but readers should be aware that IRA has published a
1998 revision of the standards for reading
professionals. The 1998 standards will be applied to
programs of institutions currently seeking
accreditation or continuing accreditation.

Competencies required of candidates from those
institutions presently approved are the following:

1.  Philosophy of Reading Instruction: Reading
is a complex, interactive, and constructive
process.
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1.1  Recognizes the importance of
teaching reading as a process rather
than as a discrete series of skills to be
taught through unrelated activities/
exercises

1.2 Recognizes the importance of using
a wide variety of print throughout
the curriculum, including high-quality
children’s/adolescents’ literature and
diverse expository materials
appropriate to the age and
developmental level of learners

1.3 Has knowledge of current and
historical perspectives about the
nature and purposes of reading and
about widely used approaches to
reading instruction

1.4 Recognizes and appreciates the role
and value of language in the reading
and learning processes

1.5 Recognizes the importance of
embedding reading instruction in a
meaningful context for the purpose
of accomplishing specific authentic
tasks or for pleasure

1.6 Recognizes the value of reading
aloud to learners.

2. Professionalism

2.1  Pursues knowledge of reading and
learning processes by reading
professional journals and publications
and participating in conferences and
other professional activities

2.2  Employs inquiry and makes
thoughtful decisions during teaching
and assessment

2.3  Interacts and participates in
decisionmaking with teachers,
teacher educators, theoreticians, and
researchers and plays an active role
in schools, classrooms, and the wider
professional community

2.4 Supports and participates in efforts
to improve the reading profession by
being involved in licensing and
certification

2.5  Participates in local, state, national,
and international professional
organizations whose mission is the
improvement of literacy

2.6 Promotes collegiality with other
literacy professionals through regular
conversations, discussions, and
consultations about learners, literacy
theory, and instruction

2.7 Shares knowledge, collaborates, and
teaches with colleagues, as in
inclusion programs.

3. Moral Dimensions and Values

3.1 Recognizes the importance of literacy
as a mechanism for personal and
social growth

3.2  Recognizes that literacy can be a
means for transmitting moral and
cultural values within a community

3.3 Recognizes values and is sensitive to
human diversity

3.4 Recognizes and is sensitive to the
needs and rights of individual
learners.

4. Perspectives About Readers and Reading

4.1 Understands and accepts the
importance of reading as a means to
learn, to access information, and to
enhance the quality of life

4.2 Understands and is sensitive to
differences among learners and how
these differences influence reading

4.3 Understands and respects cultural,
linguistic, and ethnic diversity and
recognizes the positive contributions
of diversity
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4.4 Believes that all students can learn
to read and share in the
communication process

4.5 Recognizes the importance of using
reading in positive ways in the
classroom

4.6 Recognizes the value and importance
of creating a supportive and positive
environment for literacy learning

4.7 Recognizes the importance of giving
learners opportunities in all aspects of
literacy as readers, authors, and
thinkers

4.8 Recognizes the importance of
implementing literacy programs
designed to meet the needs of
readers rather than imposing
prescribed, inflexible programs

4.9 Recognizes the importance of
building on the strengths of
individual learners rather than
emphasizing weaknesses.

5. Language, Development, Cognition, and
Learning

5.1 Understands that language is a
symbolic system

5.2 Understands major theories of
language development, cognition, and
learning and uses them to implement
a well-planned and comprehensive
reading program

5.3 Is aware of the linguistic,
sociological, cultural, cognitive, and
psychological bases of the reading
process

5.4 Is aware of the physical, emotional,
social, cultural, environmental, and
intellectual factors on learning,
language development, and reading

5.5 Understands dialect variations and
respects linguistic differences

5.6 Understands the importance of
language development in relation to
reading and writing.

6. Knowledge of the Reading Process

6.1 Perceives reading as the process of
constructing meaning through the
interaction of the reader’s existing
knowledge, the information
suggested by the written language,
and the context of the reading
situation

6.2 Is aware of relationships among
reading, writing, listening, and
speaking

6.3 Has knowledge of emergent literacy
and the kinds of experiences that
support literacy

6.4 Is aware that reading develops best
through activities that embrace
concepts about the purpose and
function of reading and writing and
the conventions of print

6.5 Understands the role of models of
thought that operate in the reading
process

6.6 Is able to explain the model various
word recognition, vocabulary, and
comprehension strategies used by
fluent readers

6.7 Understands the role of
metacognition in reading

6.8 Has knowledge of the importance for
reading in language development;
listening ability; cognitive, social, and
emotional development; and
perceptual motor abilities

6.9 Understands the nature and multiple
causes of reading disabilities

6.10 Understands the relationship of
phonemic, morphemic, semantic,
and syntactic systems of language to
the reading process.
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7. Creating a Literate Environment

7.1 Promotes the development of a
literate environment that fosters
interest and growth in all aspects of
literacy

7.2  Uses texts to stimulate interest,
promote reading growth, foster
appreciation for the written word,
and increase the motivation of
learners to read widely and
independently for information and for
pleasure

7.3 Models and discusses reading as a
valuable activity

7.4 Engages students in activities that
develop their image of themselves as
literate

7.5 Promotes feelings of pride and
ownership for the process and
content of learning

7.6 Provides regular opportunities for
learners to select from a wide variety
of books or other quality written
materials

7.7 Provides opportunities for students to
be exposed to a variety of high-
quality, relevant reading materials

7.8 Provides opportunities for students to
be exposed to various purposes for
reading/writing, to experience
reading/writing as relevant to
themselves, and to write and have
their writing responded to in a
positive way

7.9 Recognizes the importance of
providing time for reading of
extended text for authentic purposes

7.10 Provides opportunities for creative
response to text.

8. Organizing and Planning for Effective
Instruction—Knowledge of Contextual
Factors

8.1 Understands how factors such as
content, purpose, tasks, and settings
influence the reading process

8.2 Provides flexible grouping based on
students’ instructional levels, rates of
progress, interests, or instructional
goals

8.3 Understands how assessment and
grouping procedures can influence
motivation and learning

8.4 Understands how environmental
factors can influence students’
performance on measures of reading
achievement

8.5 Understands the relationship among
home factors, social factors, and
reading habits in students

8.6 Understands the influence of school
programs (e.g., remedial, gifted,
tracking) on students’ learning

8.7 Understands the conditions
necessary for all students to
succeed.

9. Knowledge of Individual Differences

9.1 Understands what the reader brings
to the reading experience (e.g., prior
knowledge, metacognitive abilities,
aptitudes, motivation, attitude)

9.2 Understands the influence of
cultural, ethnic, and linguistic
backgrounds on the reading process

9.3 Understands the relationship among
reader’s self-concept, attitudes, and
learning

9.4 Understands the interactive nature
and multiple causes of reading
difficulties.

10. Knowledge of Instructional Materials
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10.1 Understands how to design, select,
modify, and evaluate materials that
reflect curriculum goals, current
knowledge, and the interests,
motivation, and needs of individual
learners

10.2 Understands the structure and
content of various texts used for
instruction

10.3 Understands and uses new
instructional technologies

10.4 Understands methods for
determining whether materials are
clear and appropriate for individual
students.

11. Knowledge of Instructional Strategies—
Teaching Strategies

11.1 Provides direct instruction and
models what, when, and how to use
reading strategies with narrative and
expository texts

11.2 Models questioning strategies

11.3 Employees strategies to encourage
and motivate students to pursue and
respond to reading and writing for
personal growth and fulfillment

11.4 Teaches effective study strategies

12. Learning Strategies

12.1 Helps students learn and apply
comprehension strategies for a
variety of purposes

12.2 Helps students monitor their
comprehension and reading
processes

12.3 Understands and helps students learn
and apply reading comprehension
strategies in the content areas

12.4 Helps students gain understanding of
the conventions of language and
literacy

12.5 Teaches word recognition through
the use of context, word analysis,
and syntactic cueing strategies

12.6 Helps students learn that word
recognition strategies aid
comprehension

12.7 Helps students learn effective
techniques and strategies for the
ongoing development of vocabulary

12.8 Helps students analyze information
presented in a variety of texts

12.9 Helps students connect prior
knowledge with new information

12.10 Assists students in assuming control
of their reading

12.11 Helps students use new technology
and media effectively.

13. Demonstrate Knowledge of Assessment
Principles and Techniques

13.1 Recognizes assessment as an
ongoing and indispensable part of
reflective teaching and learning

13.2 Recognizes and understands that
assessment must take into account
the complex nature of reading,
writing, and language and must be
based on a range of authentic
literacy tasks using a variety of texts

13.3 Is able to conduct assessment that
involves a consideration of multiple
indicators of learner progress and
that takes into account the context of
teaching and learning

13.4 Is knowledgeable about the
characteristics and appropriate
applications of widely used and
evolving assessment approaches

13.5 Uses information from norm-
referenced tests, criterion-referenced
tests, formal and informal
inventories, constructed-response
measures, portfolio-based
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assessment, observations, anecdotal
records, journals, and multiple other
indicators of students; progress to
inform instruction and learning

13.6 Recognizes and understands the
importance of aligning assessment
with curriculum and instruction.

14. Communicating Information About Reading

14.1 Communicates effectively with
students, teachers, and support
personnel about strengths and areas
that need improvement

14.2 Shares pertinent information with
other teachers and support
personnel

14.3 Understands how to involve parents
in cooperative efforts and programs
to help students with reading
development

14.3 Communicates information about
reading programs to administrators,
staff members, school board
members, parents, and the
community

14.4 Effectively communicates
information and data about reading
to the media, policymakers, and the
general public

14.5 Interprets and communicates
research findings related to the
improvement of instruction to
colleagues and the wider community

14.6 Communicates with allied
professionals in assessing and
planning instruction.

15. Planning and Enhancing Programs—
Curriculum and Development

15.1 Initiates and participates in ongoing
curriculum development and
assessment

15.2 Adapts programs to the needs of
different learners to accomplish
different purposes

15.3 Supervises, coordinates, and
supports all services associated with
reading programs (e.g., needs
assessment, program development,
budgeting and evaluation, grant and
proposal writing)

15.4 Understands and uses multiple
indicators of curriculum
effectiveness.

16. Staff Development

16.1 Initiates, participates in, and
evaluates staff development
programs

16.2 Takes into account what participants
in staff development programs bring
to ongoing education

16.3 Provides staff development
experiences that help emphasize the
dynamic interaction between prior
knowledge, experience, and the
school context

16.4 Provides staff development
experiences that are sensitive to
school constraints (e.g., class size,
limited resources)

16.5 Understands and uses multiple
indicators of professional growth.

17. Research

17.1 Initiates, participates in, or applies
researching on reading

17.2 Reads or conducts research within a
range of methodologies (e.g.,
ethnographic, descriptive,
experimental, historical)

17.3 Promotes and facilitates teacher-
and classroom-based research.


